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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the dry etching system characterized by said reaction chamber having a 
vacuum chamber only for quantityof-gas-flow measurement independently in the dry 
etching system which has the reaction chamber which performs dry etching to a processed 
material, a gas supply system, and an evacuation system. 

[Claim 2] The dry etching system according to claim 1 characterized by forming the heater 
in said vacuum chamber. 

[Claim 3] Said vacuum chamber is a dry etching system according to claim 1 characterized 
by being prepared in said reaction chamber and juxtaposition between said gas supply 
systems and said evacuation systems. 

[Claim 4] Said vacuum chamber is a dry etching system according to claim 1 characterized 
by being prepared between said gas supply systems and said reaction chambers. 
[Claim 5] The dry etching system according to claim 1 characterized by forming the gas 
flow controller in said gas supply system. 

[Claim 6] The inspection approach of the quantity of-gas-flow control in the dry etching 
system according to claim 1 to 5 characterized by checking the property of said gas flow 
controller by measuring a pressure with the manometer which supplies gas to said vacuum 
chamber through a gas flow controller, and is formed in said vacuum chamber. 
[Claim 7] The inspection approach of the quantity-of-gas-flow control according to claim 6 
characterized by forming a heater in said vacuum chamber and controlling the 
temperature of said vacuum chamber under inspection. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the inspection approach of the 
dry etching system which has a quantity-of-gas-flow measurement function, and its 
quantity-of-gas-flow control with respect to the inspection approach of a dry etching 
system and quantity-of-gas-flow control. 
[0002] 

[Description of the Prior Art] In the dry etching system conventionally used for production 
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processes, such as a semiconductor device, in case a reaction chamber is supplied in gas, in 
order to control a quantity of gas flow correctly, the massflow controller (it is hereafter 
called MFC) is used. 

[0003] And a dry etching system needs to have the function (for it to be hereafter called 
MFC assay) which whether the MFC can be controlling the quantity of gas flow correctly 
checks, and raising the precision of MFC assay has played the role important for the 
repeatability of dry etching etc. 

[0004] An example of the MFC assay described previously is explained referring to a 
drawing below. 

[0005] Drawing 3 shows the dry etching system, reaction chamber, and peripheral device of 
the conventional technique. The pressure gage 2 is formed in the reaction chamber 1 which 
performs dry etching processing to processed materials, such as a semi-conductor wafer, 
piping of a gas supply system 20 which has MFC7 which controls the quantity of gas flow 
of gas 13 (an arrow head shows) required for processing is connected to a reaction chamber 
1 through bulbs 6 and 5, and piping of the evacuation system 30 which has a pump 4 is 
connected to the reaction chamber 1 through the bulb 3. 

[0006] If it is checked by the manometer 2 that the reaction chamber 1 by which changed 
the bulb 3 into the open condition, made the bulb 5 the closed state, and vacuum suction 
was carried out with the pump 4 is in a high vacuum condition in case MFC assay is 
performed, a bulb 3 will be closed and vacuum storage of the reaction chamber 1 will be 
carried out. 

[0007] Next, a bulb 5 is opened, and the gas of MFC7 of an open condition to constant flow 
is introduced in a reaction chamber 1, and the attached bulb 6 acts as the monitor of the 
rise of the pressure in the reaction chamber 1 at that time with a pressure gage 2, 
measures a pressure climbing speed, and performs flow rate conversion. 
[0008] 

[Problem(s) to be Solved by the Invention] In a Prior art, since the 1st trouble uses the 
reaction chamber for MFC assay, it is that the engine -performance check of MFC is not 
performed correctly. 

[0009] The reason is that an error arises in the pressure buildup at the time of MFC assay 
by the out gas which the product produced by etching has deposited on a reaction chamber, 
and is emitted from the product. 

[00 10] In the conventional technique, since it is not taken into consideration that it is going 
to carry out temperature control to MFC assay, the 2nd trouble is that the result is not 
correctly reflected in actual etching processing. 

[0011] The MFC assay result to which a reaction chamber carries out the reason using the 
property of Boyle Charles's principle since temperature is not controlled uniformly is 
because it changes by the temperature change of the environment where the etching 
system is placed. 

[0012] Therefore, the purpose of this invention is offering the inspection approach of the 
dry etching system which can raise the repeatability of dry etching, and 
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quantityof-gasflow control by raising the precision of MFC assay. 
[0013] 

[Means for Solving the Problem] In the dry etching system which has the reaction chamber 
which performs dry etching to a processed material, a gas supply system, and an 
evacuation system, said reaction chamber has the description of this invention in the dry 
etching system which has a vacuum chamber only for quantityofgas-flow measurement 
independently. To said vacuum chamber, it is desirable that the heater is formed so that 
the temperature may be made regularity here. Moreover, said vacuum chamber can be 
prepared in said reaction chamber and juxtaposition between said gas supply systems and 
said evacuation systems. Or said vacuum chamber can be prepared between said gas 
supply systems and said reaction chambers. Furthermore, it is desirable that the gas flow 
controller is formed in said gas supply system. 

[0014] Other descriptions of this invention supply gas to said vacuum chamber through a 
gas flow controller, and are in the inspection approach of the quantityofgas-flow control 
in said dry etching system which checks the property of said gas flow controller by 
measuring a pressure with the manometer formed in said vacuum chamber. It is desirable 
to form a heater in said vacuum chamber here, and to control the temperature of said 
vacuum chamber under inspection. 

[0015] Since MFC assay can be performed by the vacuum chamber controlled by constant 
temperature according to such this invention, it is not influenced by the chamber open air 
of change (temperature change of the environment where the etching system is placed), 
but MFC assay can be performed. Moreover, since foreign matters, such as a product 
generated at the time of etching, do not exist in a vacuum chamber, it is not influenced of 
the out gas in a chamber, but MFC assay can be performed. 
[0016] 

[Embodiment of the Invention] This invention is explained with reference to a drawing. 
[0017] Drawing 1 is the schematic diagram showing the dry etching system of the gestalt of 
operation of the 1st of this invention. The manometer 2 is formed in the processing room 1 
for carrying out dry etching processing of the processed materials, such as a 
semi-conductor wafer, piping of a gas supply system 20 which has MFC7 for controlling 
correctly the quantity of gas flow of etching gas 13 required in order to carry out etching 
processing with the bulb 6 is connected to a reaction chamber 1 through a bulb 5, and 
piping of the evacuation system 30 which has a pump 4 is connected to the reaction 
chamber 1 through the bulb 3. 

[0018] With the gestalt of this operation, the vacuum chamber 9 possessing the heater 12 
and manometer 10 which can further be set as the temperature of arbitration only for 
quantityof gas-flow measurement is connected to a reaction chamber 1 and juxtaposition 
between the gas supply system 20 and the evacuation system 30. 

[0019] That is, piping from one vacuum chamber 9 side connected with piping between a 
bulb 5 and a bulb 6 through the bulb 11, and piping from an another side side has 
connected with piping between a bulb 3 and a pump 4 through a bulb 8. 
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[0020] Next, actuation of the gestalt of operation of this invention is explained with 
reference to drawing 1 . 

[0021] When a dry etching system is in a standby condition, bulbs 5, 6, 11, and 8 are closed, 
a bulb 3 is opened, and vacuum suction of the reaction chamber 1 is carried out with the 
pump 4. 

[0022] In case MFC assay is started, a bulb 3 is closed and the influx of the gas to a 
reaction chamber 1 is intercepted. Next, a bulb 8 is opened, and a pump 4 performs 
vacuum suction until it will be in a high vacuum condition about the vacuum chamber 9 
controlled by the heater 12 and the temperature control system (illustration abbreviation) 
by constant temperature. 

[0023] The controlled laying temperature is 30 degrees. This laying temperature changes 
with environments where the dry etching system is placed, and is more highly set up from 
the temperature of the equipment open air. 

[0021] If the vacuum chamber 9 will be in the high vacuum condition of 1.0x10 to 5 or less 
Torrs, a bulb 8 will be closed and vacuum storage will be carried out. 
[0025] At this time, a pressure gage 10 performs the check of a high vacuum. If the vacuum 
chamber 9 will be in a vacuum storage condition, bulbs 6 and 11 will open and the etching 
gas 13 (an arrow head shows) of constant flow will be introduced by MFC7 in the vacuum 
chamber 9. It acts as the monitor of the rise of the pressure in the chamber 9 at that time 
with a pressure gage 10, a pressure climbing speed is measured, and flow rate conversion 
are performed. 

[0026] Next, with reference to drawing 2 , the dry etching system of the gestalt of operation 
of the 2nd of this invention is explained. In addition, in drawing 2 , the part the same as 
that of drawing 1 or similar has attached the same sign. 

[0027] With the gestalt of this 2nd operation, the serial is equipped with the vacuum 
chamber 9 to the reaction chamber 1. That is, the vacuum chamber 9 is formed between 
the reaction chamber 1 and the gas supply system 20. 

[0028] When a dry etching system is in a standby condition, bulbs 3 and 5 are opened, a 
bulb 6 is closed and vacuum suction of a reaction chamber 1 and the vacuum chamber 9 is 
carried out. 

[0029] And in case MFC assay is started, after it is checked that the vacuum chamber 9 is 
in a high vacuum condition with a manometer 10, a bulb 5 closes, and vacuum storage of 
the vacuum chamber 9 is carried out. 

[0030] Since future actuation is the same as that of the 1st operation gestalt, explanation 

is omitted. 

[0031] 

[Effect of the Invention] Since a reaction chamber is not used for the 1st effectiveness of 
this invention in MFC assay, it is that the precision of MFC assay improves. 
[0032] The reason is not influenced of the out gas from the product deposited in the 
reaction chamber. 

[0033] Since the 2nd effectiveness can carry out temperature control of the chamber for 
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MFC assay, it is that the precision of MFC assay improves further in this case. 

[0034] The reason is not influenced of the temperature change of the chamber open air. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the schematic diagram showing the dry etching system of the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] It is the schematic diagram showing the dry etching system of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 3] It is the schematic diagram showing the dry etching system of the 
conventional technique. 
[Description of Notations] 

1 Reaction Chamber 

2 Pressure Gage 

3 Bulb 

4 Pump 

5 Bulb 

6 Bulb 

7 MFC 

8 Bulb 

9 Vacuum Chamber 

10 Pressure Gage 

1 1 Bulb 

12 Heater 

13 Etching Gas 

20 Gas Supply System 
30 Evacuation System 



[Translation done.] 
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